Phylogenetic analysis. The genetic relationships among isolates were inferred from the 149 MIRU-VNTR data using the UPGMA clustering method. PAUP 4.0 (27) was used for tree 150 elaboration and Treedyn (7) for tree visualization and annotation. 151
Statistical analysis. Statistical analyses were performed using the StatView software, version 152 4.5 (SAS Institute Inc., Cary, NC). Associations between variables were assessed using the 153 Student's test. P-values <0.05 were considered statistically significant. 154
We investigated how the population structure of the strains, as quantified by F-statistics (35), 155 is influenced by (i) host species, (ii) year of sampling, (iii) type of contact and (iv) clinical 156 symptoms. Since clinical symptom is defined only for human hosts and contacts are not the 157 same for the two hosts, we adopted a hierarchical approach, nesting contact and clinical 158 symptoms within host species to explore their effects on the variance. An additional 159 complexity pertains to the fact that there is a substantial colinearity between year of sampling 160 and host species (human sampling having been collected earlier than fish ones). To deal with 161 possible confounding effects arising from this issue, we compared the cases (i) where year of 162 sampling is nested within host species (thus correcting the effect of year of sampling by the 163 effect of host species) and (ii) where host species is nested within year of sampling (thus 164 correcting the effect of host species by the effect of year of sampling). The calculations of 165 these hierarchical F-statistics where performed by the algorithms proposed by Yang (38) as 166 implemented in the hierfstat R package (36). FST estimations (and their confidence intervals) 167 are the ones of Weir & Cockerham (1984) . 168
RESULTS

169
MIRU-VNTR typing and cluster analysis. 170
Twenty two different MIRU-VNTR patterns (noted A to V) were detected among the 89 171 isolates that were distributed in 9 clusters comprising 75 isolates (84.3%) and 14 unique 172 patterns (15.7%) (Figure 1 ). The largest cluster included 48 samples (pattern V) and the 173 on July 1, 2017 by guest http://jcm.asm.org/ Downloaded from smallest clusters (n=2; patterns K, R and S) comprised only two isolates/each; the other four 174 clusters included nine (pattern B), five (pattern P), four (pattern A) and three (pattern Q) 175 isolates/each. Nine MIRU-VNTR loci (MIRU loci 2, 5 and VNTR loci 1, 6, 8, 9, 14, 18 and 176 19) showed a high diversity index (h > 0.5) and five (MIRU loci 1, 9, 20 and VNTR loci 4 177 and 15) a low diversity index (h < 0.5), while the MIRU locus 7 was the least discriminating 178 locus (h < 0.1). 179
The dendrogram ( Figure. 1) was generated using the UPGMA (unweighted-pair group 180 method using arithmetic mean) method and the MIRU-VNTR data. From the phylogenetic 181 tree, we distinguished four groups (I, II, II and IV). Human and fish M. marinum strains were 182 not fully separated in the tree. Nevertheless, cluster A was mostly represented by fish isolates 183 from offshore aquacultures (patterns A to E); Figure 1 ). Cluster II, with the exception of two 184 isolates, contained only human isolates with an unknown mode of contamination (patterns F 185 to K), while group III, except for one fish isolate from aquarium (ITM 01-935), was 186 composed only of clinical isolates from patients who were not exposed to fish tank water 187 (patterns L to Q). Finally, cluster IV, which included 60.7% of the entire M. marinum sample 188 under study (54/89 isolates, of which only 4 from fish; patterns R to V) was mostly composed 189 of human isolates with the same MIRU-VNTR profile (n=46, mainly from aquarists). and hosts, the 89 M. marinum isolates (group 1) was subdivided in several groups (see Table  197 3) based on: i) the host [humans (group 2) or fish (group 3)]; ii) the source of contamination 198 ; group 6 vs group 4, p = 6.7 10 -9 ; see Table  212 4]. Genetic differentiation between human and fish isolates of M. marinum was high and 213 significant (see Table 5 ). These data suggest different pool of genotypes according to the host. 214
Moreover genetic differentiation was significantly high also when the M. marinum isolates 215 were classified based on the ecosystem (Table 5 ) (group 4 vs group 5, p < 0.05; group 6 vs 216 group 7, p < 0.05; Table 5 ). Specifically, genetic diversity was significantly higher in clinical 217
isolates from patients exposed to other sources of contamination than to fish tank water 218 (group 5 vs group 4, p = 1.2 10 -5 ; Table 4 ), and conversely in M. marinum samples from 219 aquarium fish than from aquacultures (group 6 vs group 7, p = 1.2 10 -6 ; Table 4 ). The 220 comparison of M. marinum genotypes of human isolates classified according to the clinical 221 presentation and to the source of contamination showed that: i) among M. marinum isolates 222 from infected patients exposed to fish tank water, genetic diversity (h) was higher in isolates 223
on July 1, 2017 by guest http://jcm.asm.org/ Downloaded from from patients with exclusively skin forms than in isolates from skin lesions associated with 224 deeper structure infections (Table 4) ; and the lack of significant genetic differentiation (Fst) 225 between these two groups (Table 5) ; ii) among M. marinum isolates from infected patients 226 exposed to other sources of contamination, the majority of these isolates (7/8, 87.5%) are 227 involved in skin lesions associated with deeper structure infections with a high genetic 228 diversity (Table 3) in this group; iii) among M. marinum isolates from patients with deeper-229 structure infection, the genetic differentiation (Fst) is high and significative between infected 230 patients exposed to fish tank water versus exposed to other sources of contamination (Table  231   5 ). 232 Table 6 shows that the Fst estimates and the variance components of species effect are 233 substantially and significantly higher than those of the year of sampling effect. Furthermore, 234 considering the two effects at the same time shows that most of the year effect is actually due 235 to the underlying confounding host species effect (compare "Year" and "Year / species" in 236 Table 6 ). Correcting species effect by year of sampling increases the magnitude of its effect 237
(compare "Species" with "Species / year"). This shows that there is a strong host species 238 effect that tends to be concealed by a colinear year of sampling effect. Indeed, among M. marinum isolates from patients exposed to fish tank water, the genetic 287 diversity of isolates from patients with exclusively skin lesions was significantly higher than 288 that of isolates from patients with skin and deeper-structure infection. These data are 289 consistent with the higher frequency of the cutaneous forms of disease. However, the lack of 290 significant genetic differentiation between these two groups of M. marinum clinical isolates 291 suggests that all M. marinum strains that infect humans might potentially also infect deeper 292 on July 1, 2017 by guest http://jcm.asm.org/ Table 6 . Effects of host species and year of sampling on the strains population structure.
"Species" and "Year" are the effect considered alone. "Year / species" is the effect of year nested withing the effect of species (i.e. the effect of year corrected by the effect of species).
"Species / year" is the effect of species nested within the effect of species (i.e. the effect of species corrected by the effect of year). " 
